Autoantibodies to fibrillin-1 activate normal human fibroblasts in culture through the TGF-beta pathway to recapitulate the "scleroderma phenotype".
Fibroblasts from patients with systemic sclerosis (SSc) are activated producing excessive amounts of extracellular matrix (ECM) components. Recently, we identified a new SSc-specific autoantibody against portions of fibrillin-1, a major component of ECM microfibrils and regulator of TGF-beta1 signaling. To examine a potential pathogenic role of anti-fibrillin-1 autoantibodies, normal human fibroblasts were treated with affinity-purified autoantibodies isolated from SSc sera and then examined for alterations in gene and protein expression levels using microarrays, quantitative RT-PCR, immunoblots, and immunofluorescence. Compared with fibroblasts cultured in normal medium or in medium containing normal human IgG, anti-fibrillin-1 autoantibody-treated normal dermal fibroblasts showed increased expression of COL and several other ECM components characteristically overexpressed in SSc fibroblasts. This was accompanied by phosphorylation and nuclear translocation of Smad3. Neutralization of TGF-beta1 with anti-TGF-beta1 Abs significantly diminished the activation of fibroblasts by anti-fibrillin-1 autoantibodies. These data indicate that anti-fibrillin-1 autoantibodies can induce the activation of normal dermal fibroblasts into a profibrotic phenotype resembling that of SSc by potentially causing the release of sequestered TGF-beta1 from fibrillin-1-containing microfibrils in the ECM.